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GRADE: strength of recommendations in guidelines

In the previous two articles in this series, we described the
Grading of Recommendations Assessment, Development and
Evaluation (GRADE) approach to grading the quality of an
available body of evidence supporting the choice of a thera-
peutic or diagnostic option for patients with allergic diseases
(1, 2). In this article, we will describe how guideline panels
apply the GRADE approach and use evidence to develop
recommendations and how users of guidelines may interpret
recommendations. Those making recommendations weigh
benefits and downsides of the clinical management options
being considered, integrating the information about the qual-
ity of a body of related evidence, patients’ values and prefer-
ences as well as resource considerations.

What do clinicians want?

While it is important for clinicians to know the existing diag-
nostic or therapeutic approaches, they are primarily inter-
ested in, and often have questions about, which of the
available options will achieve the most benefit and has the
least downsides for their patients. They are also interested in
how confident they can be about the balance of these desir-
able and undesirable consequences. Clinical practice guide-
lines should offer answers to these questions by advising
about the most appropriate actions for ‘typical’ patients
(there will always be, no matter how rare or frequent, situa-
tions in which a recommendation may not apply to an indi-
vidual patient, because no recommendation can take into
account all of the unique features of individual patients and
circumstances). This advice — a recommendation — should be
clear and unambiguous to be understood and applied cor-
rectly, and it should be developed transparently to be
accepted (3-5).

Which option is better for patients?

The principle of beneficence (a moral obligation to act for
the benefit of others, helping them to further their important
and legitimate interests, often by preventing or removing pos-
sible harms) has been cherished by the medical community
since antiquity, and it has been a mainstay of the literature
of medical ethics in Western societies (6). It is also widely
appreciated that beneficence in medical practice cannot be
reduced to nonmaleficence (doing no harm). Those making
recommendations must decide on the best course of action
by balancing the desirable and undesirable consequences
(i.e. benefits vs harms and burden) of possible management
options. Because every decision in health care (as well as in
life) comes with desirable and undesirable consequences, cli-
nicians must be aware that the goal is to achieve the greatest
benefit with minimum downsides. The desirable consequences
of using a particular diagnostic or therapeutic approach
include improved quality of life, reduced morbidity, longer
survival and less resource use (costs). The undesirable conse-
quences include complications from procedures and medica-
tions, consequences of incorrect diagnosis, adverse effects
such as increased morbidity, anxiety, burden and higher
resource use.

Brozek et al.

Take, for example, the question whether subcutaneous
specific immunotherapy (SCIT) should be initiated in adults
with allergic rhinitis, as opposed to management consisting
only of allergen avoidance measures combined with regular
medication use. The desirable consequences of SCIT might
include reduced nasal and ocular symptoms on a long-term
basis, reduced reliance on medications and improved quality
of life. The undesirable consequences might include time
spent and inconvenience associated with frequent visits to the
doctor’s office for subcutaneous injections, risk of anaphylac-
tic reaction and higher initial resource use associated with
immunotherapy.

Evaluating the balance between desirable and undesirable
consequences of one action relative to another one (e.g. SCIT
and usual symptomatic treatment vs usual symptomatic treat-
ment alone) requires ascertaining the best estimates of the
magnitude of the effects (e.g. by how much the symptoms
will be reduced or the risk of systemic reactions from immu-
notherapy administration). It also requires judgments regard-
ing the relative importance of these consequences for patients
(e.g. how important the symptoms of rhinitis and the risk of
asthma are to patients relative to the risk of systemic reac-
tions, burden and cost; Fig. 1) (1).

Guideline panels judging the importance of outcomes on
behalf of patients should ensure, to the best of their ability,
that decisions reflect patients’ values and preferences. They
should make the reasoning underlying their judgments expli-
cit and transparent (1, 5, 7). Indeed, explicit statements about
the underlying values and preferences assumed by the guide-
line panel should be included when formulating recommenda-
tions (8). These statements should not be omitted when citing
or translating recommendations. For instance, the Allergic
Rhinitis and its Impact on Asthma (ARIA) guideline panel,
following the GRADE approach, made a recommendation
in favour of using SCIT in adults with allergic rhinitis. The
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Figure 1 Balance of desirable and undesirable consequences of
using subcutaneous allergen-specific immunotherapy (SCIT) with
usual symptomatic treatment compared to usual symptomatic
treatment alone in patients with allergic rhinitis. Those making
recommendations have to consider the magnitude of the effects of
SCIT and their relative importance to patients (depicted here as the
size of each weight). The actual balance will depend on how a
patient values particular outcomes, e.g. if a patient values avoiding
adverse effects much more than depicted here, the balance will
likely do be different and undesirable consequences may outweigh
the desirable ones.
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recommendation was complemented with the following
statement: ‘this recommendation placed a relatively high
value on relieving the symptoms of allergic rhinitis, and a rel-
atively low value on avoiding adverse effects and reducing
resource expenditure’ (9).

When the desirable consequences of following a manage-
ment option (diagnostic, preventive or therapeutic) outweigh
the undesirable ones, guideline panels would recommend that
option. On the other hand, when the undesirable conse-
quences outweigh the desirable ones, guideline panels would
recommend against that management option (Fig.2). To
avoid making statements about what should not be done
(e.g. ‘we recommend that treatment A is not used’), they may
recommend an alternative option stating what should be
done (e.g. ‘we recommend that treatment B is used rather
than treatment A’). For example, the Diagnosis and Ratio-
nale for Action against Cow’s Milk Allergy (DRACMA)
guideline panel used the GRADE approach when evaluating
the use of different infant formulas in children allergic to
cow’s milk proteins. The panel formulated a recommenda-
tion: ‘in children with IgE-mediated cow’s milk allergy, we
suggest extensively hydrolysed milk formula rather than soy
formula’ (10).

Frequently the desirable and undesirable consequences of
alternative management options are closely balanced, and the
direction of a recommendation (i.e. for or against a given
option) largely depends on assumed values and preferences of
patients. Under these circumstances, guideline panels should
make their assumptions about these preferences explicit. For
instance, the ARIA guidelines recommended sublingual aller-
gen-specific immunotherapy in adults with allergic rhinitis
because of pollen. The authors stated that ‘this recommenda-
tion placed a relatively high value on alleviating the symp-
toms of rhinitis, and relatively low value on avoiding adverse
effects and resource expenditure’ and the ARIA panel added
a remark stating: ‘local adverse effects are relatively frequent
(approximately 35%); an alternative choice may be equally
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reasonable, if patients’ values or preferences differ from those
described here’ (9).

Is the chosen option truly better?

Those making recommendations may have higher or lower
confidence that following their recommendation will have
more desirable than undesirable consequences across the
range of patients for whom the recommendation is
intended (7). They inform users of guidelines (clinicians,
patients and their family members, policy makers) about
the degree of their confidence by specifying the strength of
recommendations. While in reality, the balance between
desirable and undesirable consequences is a continuum, the
GRADE approach uses two grades of the strength of rec-
ommendations — strong or conditional — reflecting the con-
fidence in the clarity of that balance or lack thereof. This
dichotomy serves to simplify the message and improve
understanding and communication as well as suggests clear
implications for patients’, clinicians’ and policy makers’
actions (Table 1). In various guidelines following the
GRADE approach, words other than ‘weak’ have been
used to express the lower confidence in the balance of
desirable and undesirable consequences, e.g. ‘weak’, ‘quali-
fied” or ‘discretionary’.

Sometimes, authors of guidelines formulate their recom-
mendations only as statements about the available evidence
(e.g. chromones are effective in the treatment of allergic rhi-
nitis), but do not explicitly specify what action should follow
(e.g. should chromones be used in treatment of allergic rhini-
tis, given all other available treatment options?) (3). GRADE
suggests phrasing recommendations in an active voice as
clear indications what specific action should follow. For
example, many guidelines developed following the GRADE
approach worded their recommendations as ‘we recom-
mend...” and ‘we suggest...” to distinguish strong from condi-
tional recommendations. Alternative wording for strong
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outweigh undesirable ones
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Figure 2 Balance of desirable and undesirable outcomes deter-
mines the direction and influences the strength of a recommenda-
tion. This balance depends on the magnitude of the expected
desirable and undesirable effects and how patients value certain
outcomes. If guideline panel is confident that desirable conse-
guences outweigh the undesirable ones (leftmost situation), they
are likely to make a strong recommendation for a given manage-
ment option. On the contrary, it they are confident that undesirable
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consequences outweigh the desirable ones (rightmost situation),
they are likely to make a strong recommendation against it. How-
ever, if the guideline panel is not confident about the balance of
desirable and undesirable consequences, they will make a weak
recommendation. In such a case, the direction of recommendation
(for or against certain intervention) depends on panel’s judgement
about which of the compared management options is likely to be
better for the majority of patients.
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Table 1 Implications of the two grades of strength of recommendations in the GRADE approach

Target

group Strong recommendations* Conditional (weak) recommendations

Patients Most people in your situation would want the The majority of people in your situation would want the
recommended course of action and only a small recommended course of action, but many would not
proportion would not

Clinicians Most patients should receive the recommended course Recognize that different choices will be appropriate for

of action

Policy makers
situations

The recommendation can be adopted as a policy in most

different patients and that you must make greater
effort to help each patient to arrive at a management
decision consistent with his or her values and
preferences; decision aids and shared decision making
are particularly useful

Policy making will require substantial debate and
involvement of many stakeholders

GRADE, Grades of Recommendation, Assessment, Development and Evaluation.
*Strong recommendations based on high quality evidence will apply to most patients for whom these recommendations are made, but they
may not apply to all patients in all conditions; no recommendation can take into account all of the unique features of individual patients and

clinical circumstances.

recommendations includes ‘clinicians should...” while weak
recommendations can be phrased as ‘clinicians might...” or
‘we conditionally recommend...”. The choice of words should
reflect the intended strength of recommendation and its
implications (Table 1). When developing, adapting, or trans-
lating recommendations, it is important to use words that are
clearly understood and unambiguous in the given language
and cultural milieu.

What determines the confidence that the chosen
option is better?

In the GRADE approach, four factors influence the strength
of recommendations: magnitude of the difference between the
desirable and undesirable consequences, quality of the avail-
able supporting evidence, certainty about values and prefer-
ences of patients, and the resource expenditure associated
with the compared management options.

Magnitude of the difference between the benefits and harms
or burden

When the desirable consequences of following the recommen-
dation clearly outweigh the undesirable consequences (Figs 1
and 2), it is more likely that the recommendation will be
strong. When the desirable and undesirable consequences are
closely balanced, a weak recommendation is warranted.
While most original studies and systematic reviews present
the magnitudes of effect of outcomes in relative terms (e.g.,
relative risk, hazard ratio, odds ratio), weighing the magni-
tude of the difference between the desirable and undesirable
consequences to develop a recommendation also requires the
knowledge of absolute effects for a specific population or
situation. In certain situations, when values and preferences
or attitude towards the resource use differ from those
assumed by guideline developers, patients, clinicians and

policy makers may choose to examine the magnitude of
effects of management options on the outcomes of interest
themselves, rather than relying on judgements of those mak-
ing the recommendation. For instance, in the example cited
above, a guideline panel made a conditional recommendation
to use extensively hydrolysed milk formula rather than soy
formula in children with IgE-mediated cow’s milk allergy
(10). The authors explicitly stated that they placed a rela-
tively high value on avoiding adverse reactions to soy
formula and a relatively low value on an inferior acceptance
of the extensively hydrolysed milk formula and resource utili-
zation. In settings where relative importance of resource
expenditure is lower, one may choose to examine the sup-
porting evidence (the magnitude of effects of extensively hy-
drolysed milk and soy formulas on symptoms of cow’s milk
allergy, allergic reactions to formulas, nutritional status,
acceptance, quality of life, cost, etc.) and decide on the bal-
ance of desirable and undesirable consequences oneself. The
merit of this approach is in transparency and being explicit
about the rationale for the choice.

Quality of the supporting evidence

The second factor that determines the strength of a recom-
mendation is the quality of the body of supporting evidence
for each of the critical outcomes (1, 2). Many other
approaches confuse the strength of recommendations with
the quality of evidence. Furthermore, in many approaches,
rating of quality of evidence is usually limited to the consid-
eration of the sole methodological design of the studies from
which the evidence came (11). For example, some approaches
would state that a recommendation is ‘level A’, which
informs readers that a systematic review addressing that
particular question is available. However, such a system of
grading recommendations does not inform about the quality
of that systematic review, the quality of the studies that were
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included, the directness of the evidence (generalizability or
applicability) or the confidence that patients will benefit from
the treatment. To address this limitation, in the GRADE
approach, the strength of a recommendation is separated
clearly from the quality of evidence that, nonetheless, remains
an important determinant of the strength of recommenda-
tions (1, 2, 7). If the quality of evidence is low, i.e. one is
uncertain about the magnitude of particular desirable and
undesirable consequences of an intervention, it is more likely
that the recommendation will be weak.

Values and preferences

The third determinant of the strength of recommendations
is variability in, or uncertainty about, preferences or values
that patients assign to the outcomes of interest. Different
patients can take different views about what outcome con-
stitutes benefit or harm, and clinicians’ understanding of
importance of particular outcomes for patients can differ
from that of the patients’. Explicit consideration of patients’
values and preferences in making recommendations stems
from acknowledgement of patients’ liberty (autonomy).
Alternative management strategies always have associated
advantages and disadvantages, and thus, a trade-off is
always necessary. How patients and guideline panel mem-
bers value particular benefits, risks and inconvenience is
critical to any recommendation and its strength. However,
data about patients’ preferences and values are often lim-
ited. It is ideal for clinicians to elicit the preferences and
values directly from patients themselves. It would also be
ideal for guideline panels to obtain estimates of values and
preference from population-based studies, but such studies
are often not available. To address this shortcoming, guide-
line panels often include patient representatives, seek input
from selected patients or rely on panel members’ judgement
and their clinical expertise. Because values and preferences
play a substantial role in determining the direction and
strength of recommendations, GRADE urges guideline
panels to state explicitly what values and preferences they
considered and what weight they placed on each outcome.
This transparent explanation facilitates the interpretation of
recommendations, especially weak ones for which the best
course of action is less certain. Table 2 provides examples
of such statements.

On rare occasions, values that patients or guideline panel
members assign to particular outcomes or their preferences
are so strong that authors of the guidelines feel compelled to
make a strong recommendation even in the face of low or
very low quality evidence. For instance, the ARIA guideline
panel made a strong recommendation against the use of
intramuscular glucocorticosteroids for treatment of allergic
rhinitis. Although this recommendation was supported by
low-quality evidence, the ARIA panel members placed a very
high value on avoiding potential rare serious adverse effects
and a much lower value on their potential high efficacy and
convenience of use (9).

On exceptional occasions, values or preferences for par-
ticular outcomes of those making recommendations are so

© 2010 John Wiley & Sons A/S
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strong that they feel it is necessary to make a strong
recommendation, even though they can rationally assume
that patients’ preferences may differ. For instance, the
ARIA guideline panel made a strong recommendation that
patients with asthma and/or allergic rhinitis who are allergic
to animal dander avoid exposure to pet allergens at home
(9). In this act of paternalism, the guideline panel intention-
ally recommended avoidance of animal dander despite sus-
pected patient preferences (autonomy) justifying its decision
by the goal of benefiting patients. An intense ethical debate
has not yet reached consensus, whether beneficence could
justify restricting patients’ autonomy and, if so, on what
basis (6). However, it seems that paternalism cannot be jus-
tified unless the risk of a preventable harm or loss of a
benefit is significant, the action is likely to prevent the
harm or obtain the benefit, anticipated benefits outweigh
the risks and the least autonomy-restrictive action is
proposed (6).

Resource use

Use of resources (cost) is another potentially important out-
come associated with alternative management options, like
mortality, morbidity and quality of life. A diagnostic or ther-
apeutic intervention may increase resource use or decrease it
compared to an alternative intervention. However, resource
expenditure differs from other outcomes in several ways (12).
Costs may vary widely among and even within countries,
regions, or jurisdictions; they may have different implications
in different settings and for patients with different socio-
economical status and may quickly change over time. There-
fore, it is prudent that guideline panels consider and document
estimates of resource use, which could aid interpretation
across settings and time.

Moreover, patients experience health improvements and
bear the burden of adverse health outcomes, but health care
costs and resource expenditure typically are shared by the
society as a whole. Attitudes differ and the differences have
not yet been resolved whether costs or resource expenditure
should influence a clinician’s decision about management of
individual patients (social vs individual beneficence). Finally,
matters relating to resource expenditure are highly political
and may result in potential conflict of interest for some
guideline panel members.

Attitudes differ as to whether resource use should influence
a clinician’s decision about treating individual patients.
Depending on who bears the cost, it may be directly impor-
tant for patients or important for the society as a whole.
Therefore, although higher resource use will probably reduce
the likelihood of a strong recommendation in favour of a
particular intervention, the context of the recommendation
will be critical. In considering resource allocation, those
making recommendations must be very specific about the
setting to which a recommendation applies and the perspec-
tive they took, i.e. that of a patient, a third party payer or
society as a whole.

Table 2 presents examples of various recommendations
from the two guidelines in the field of allergy that have been
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Table 2 Examples of strong and conditional (weak) recommendations from the ARIA (9) and DRACMA (10) guidelines and the factors that
primarily influenced the strength of recommendations

Factors influencing the strength
of recommendations the most

Strong recommendations

Conditional (weak) recommendations

Balance of desirable and
undesirable consequences

Quality of evidence

In children and pregnant women, we recommend
total avoidance of environmental tobacco smoke
(i.e. passive smoking) (strong recommendation |
very low quality evidence).

Remarks

Smoking and exposure to second-hand smoke
are common health problems around the world
causing a substantial burden of disease for
children and adults. While it is very rare to make
a strong recommendation based on
low or very low quality evidence, the ARIA
guideline panel felt that in the absence of
important undesirable effects of smoking
cessation or reducing the exposure to
second-hand smoke, the balance between the
desirable and undesirable effects is clear.

In settings where oral food challenge is
considered a requirement for making a diagnosis
of IgE-mediated cow's milk allergy (CMA), we
recommend using oral food challenge with
cow's milk as the only test without performing a
skin prick test as a triage or an add-on test to
establish a diagnosis (strong recommendation |
very low quality evidence).

Underlying values and preferences

This recommendation places a relatively high
value on avoiding resource consumption and the
risk of anaphylactic reactions at home in patients
who would be misclassified by a skin prick test
alone. It places a lower value on anaphylactic
reactions in a controlled setting that can be
managed by experienced personnel when oral
food challenge is performed. This
recommendation also places a high value on
avoiding any unnecessary treatment in patients
who would be incorrectly classified by a skin
prick test as allergic to cow’s milk.

Remarks

This recommendation applies to clinical practice
settings. In research settings there may be
compelling reasons to perform skin prick tests
even though a food challenge test with cow's
milk is always being done.

In patients with allergic rhinitis, we recommend
intranasal glucocorticosteroids rather than
intranasal H1-antihistamines (strong
recommendation | high quality evidence).

Underlying values and preferences

This recommendation places a relatively high
value on efficacy of intranasal
glucocorticosteroids, and a relatively low value
on their rare adverse effects.

We suggest new generation oral
H1-antihistamines rather than intranasal
H1-antihistamines in adults with seasonal
allergic rhinitis (weak recommendation |
moderate quality evidence).

Underlying values and preferences

This recommendation places a relatively high
value on probable higher patient preference for
oral vs intranasal route of administration as well
as avoiding bitter taste of some intranasal
H1-antihistamines, and relatively low value on
increased somnolence with some new
generation oral H1-antihistamines. In many
patients with different values and preferences or
those who experience adverse effects of new
generation oral H1-antihistamines an alternative
choice may be equally reasonable.

In settings where oral food challenge is not
considered a requirement in all patients
suspected of IgE-mediated cow’s milk allergy, in
patients with high pretest probability of CMA
we suggest using a skin prick test with a cut-off
value of 23 mm as a triage test to avoid oral
food challenge in those in whom the result of a
skin prick test turns out positive (weak
recommendation | low quality evidence).

Underlying values and preferences

This recommendation places a relatively high
value on avoiding burden, resource use and very
likely anaphylactic reactions during the oral food
challenge test (approximately 50-70% food
challenges avoided). It places a lower value on
unnecessary treatment of around 1 in 20
patients misclassified as allergic to cow's milk
(5-6% false positive results).

Remarks

A high pretest probability of CMA (approximately
80%) can be estimated based on the history
and would represent, for instance, patients who
experienced an anaphylactic reaction in the past.

In patients allergic to indoor moulds, we suggest
avoiding exposure to these allergens at home
(weak recommendation | very low quality
evidence).

Underlying values and preferences

This recommendation places a relatively high
value on possible reduction in the symptoms of
rhinitis and asthma, and a relatively low value on
the burden and cost of interventions aimed at
reducing exposure to household moulds.

© 2010 John Wiley & Sons A/S
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Table 2 (Continued)

GRADE: strength of recommendations in guidelines

Factors influencing the strength
of recommendations the most

Strong recommendations

Conditional (weak) recommendations

Values and preferences

In patients with allergic rhinitis because of animal
dander, we recommend avoiding exposure to
these allergens at home (strong
recommendation | very low quality evidence).

Underlying values and preferences

In patients with seasonal allergic rhinitis, we
suggest intranasal glucocorticosteroids over oral
H1-antihistamines in adults (weak
recommendation | low quality evidence).

Underlying values and preferences

This recommendation places a relatively high
value on potential reduction of symptoms of
allergic rhinitis, and a relatively low value on
psychosocial downsides of not having a pet or
the inconvenience and cost of environmental

control measures.
Remarks

This recommendation places a relatively high
value on the likely higher efficacy of intranasal
glucocorticosteroids. In many patients with
strong preference for oral vs intranasal route of
administration an alternative choice may be
reasonable.

Based on biological rationale, there is little doubt
that total avoidance of animal allergens at home,
and probably also marked reduction in their
concentration, can improve symptoms, despite
paucity of published data to substantiate this

statement.

ARIA, Allergic Rhinitis and its Impact on Asthma; DRACMA, Diagnosis and Rationale for Action against Cow's Milk Allergy.

developed following the GRADE approach (9, 10) and the
factors that influenced the strength of recommendations.

Recommendations to use interventions only in the
context of research

Those making recommendations may face questions about
the use of diagnostic or therapeutic interventions associated
with potentially appreciable benefits, downsides or resource
use but with insufficient evidence to support the informed
decision. In such a case, one might think that any choice
would not be justified and many panels choose not to make
any recommendation. However, patients and clinicians still
need advice about what is the better option. GRADE
encourages guideline panels to make a recommendation
despite paucity of evidence, because it is very likely that no
one has spent as much time as the guideline panel on finding
an answer. However, this paucity of evidence should be
explicitly acknowledged.

On occasion, those making recommendations may have so
little confidence in the effects of a certain intervention that
they will refrain from making a recommendation. If the inter-
vention is promising, they may recommend that further
research is carried out. For instance, the DRACMA guideline
panel considered the use of allergen microarrays in the diag-
nosis of cow’s milk allergy. Because the technology may be
useful but the guideline panel found very little evidence about
its diagnostic performance, they recommended that allergen
microarrays should be used only in the context of well-
designed studies that investigate the accuracy of commercially
available allergen microarrays compared to an oral food
challenge test with cow’s milk (10). Similarly, the same panel
refrained from making a recommendation about the choice
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between the use of soy formulae and extensively hydrolysed
rice formulae in children with cow’s milk allergy and called
for more well-designed randomized trials comparing these
milk substitutes.

Conclusions

In this series of three articles, we presented the GRADE
approach to grading the quality of evidence and the strength
of recommendations (1, 2). In this last article, we described
how those following the GRADE approach integrate
research evidence, patients’ values and preferences, and con-
sideration of resource use to transparently make sensible clin-
ical recommendations. We discussed the factors that influence
the strength of recommendations about the use of diagnostic,
preventive and therapeutic interventions. We provided exam-
ples from two recently developed guidelines in the field of
allergy that followed the GRADE approach.

The advantages of the GRADE approach are the focus on
outcomes that are important to patients, explicit consider-
ation of patients’ values and preferences, the systematic
approach to collecting the evidence, clear separation of the
quality of evidence and strength of recommendations, and
transparent reporting of the decision process.

The approach requires close collaboration of clinicians and
methodologists with appropriate expertise. Ideally, the recom-
mendations would be based on systematic reviews of available
evidence. This requirement is shared by all approaches to
developing clinical recommendations that strive to provide
sensible, unbiased and unambiguous advice about the best
clinical practice. The GRADE approach will likely evolve in
parallel with the developments in clinical knowledge and
research methodology.



GRADE: strength of recommendations in guidelines

The greatest merit of the GRADE approach to making
recommendations is that it empowers patients, clinicians and
other health care professionals to make informed choices. In
addition, it facilitates understanding and implementation and
emphasizes the importance of the input of all concerned
parties: patients, caregivers, those with clinical expertise and
those with expertise in the methods of clinical research and

Brozek et al.
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